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Abstract 



PROBLEM TO BE SOLVED: To prevent dopant from diffusing Into an active layer during fabrication of a semiconductor light 
emitting element. 

SOLUTION: A method for fabricating a semiconductor light emitting element comprises a step for forming a p-type semiconductor 
layer having single or a plurality of layers, a light emitting layer of AlGalnP based semiconductor material, and an n-type 
semiconductor layer sequentially on a nondoped GaAs substrate 10 before forming an n-type GaP thick film layer 1 , and a step for 
removing the nondoped GaAs substrate 10. Since a transparent substrate semiconductor light emitting element is fabricated 
without using a p-type substrate and a thick film layer, p-type dopant is prevented from being diffused into an active layer during 
high temperature processing and high internal quantum efficiency is sustained resulting in a high brightness semiconductor light 
emitting element. 
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(LPEfe) (CitJnliGaP 
l£SS3 15rl00~l 5 0 p mcOffSS-CJ:.^:?^^'^ 
iS3, ±msi^tz^ 

(VPEfe) , 

(MocvDjfe) 

•So 

[0 0 4 4] JEfC, EI4 (c) T>^— 

T : mm'(b::^mm:^-y^X>'hfZj:VnmGaAsS^ 
4 1 Xt^p^G a A s :7 7— ® 4 2 

5o ^(^^(OT:y^^TyiSim^t:^m(oitmitnmGa 
A s Sffi 4 1 RXJ^ p MG a A s 'y y T — S 4 2 p S 
(A 1 0.5G ao.5) 0.5 I no.sPiS^S 3 8 (C^iSfL'C® 

[0 0 4 5 ]*^{J 1, pm (Alo.sGao.s) 0. 5 I n 
0.5P^^®3 8±JJl«!il;tlfAu B e/Mo/AutC± 

•3 ni^it^co p ( 1 0 0 p m <;. : 0;^-fr-f) 5:?^^ 

b, nMGa PfiKS® 3 l-LJC^HJ^SAu S i {;::iD 4 
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®(D5 0 (5 0 um 4 > : 0 ;^ 

-fr-f) 

[0 0 4 6] ClOi 

H. a r 

e -‘f- S' 7 "•C( 0 ^ 1 .^f^ 5 S^^^; 6 S l ~ l . 5 %S^Tfoo 

tt. nSGa 

±V±o 
[0 0 4 7] 

nSG a A s S® 4 1 4r'6£^ LTV'5<^)'C, 
•1^/^'^!£S^<^^i5il.^Ci3^■^■ 5pSGaAs>''^5'7 7 — S 4 

2, pM (A 1 0 . 5 G a 0 . 5 ) 0.5 I no. sP'Kfl® 3 8; 
pSA lo.7Gao.3As«Mt£«S3 7*>fcOnS!Ga 
A s S®4 1 pM K— 

©-e. pM®g?:?^ 

^'t'-SpM (Alo.sGao.s) 0. 5 I no. sPiSrSS 3 8 

— 5 h^S#tix505'C^ 5fe3fe{c)t^0. 

0 5~0. 1 V(Dtilf^^<^eTiS||^-C?#5o H»C!7 

y S''>=.Xg*S^STfc5<^'e, x@o 

10 0 4 81 

T'SOGa AsS«dSi~ 
2:^R/t§CCOfi|^&-Cfe5<^{w3y-U nMOGaAsS« 
4 1 tt|g:Tn/tS:-c& y . ^ 1 <b 

# 5o 

[00 4 9] t.tL. 3(=^2 0^iS(D?g®t?li3fe0®JDlSr 

1 pSA 1 0 . 7 G ao.sA 
»:®3 7 0A m*ifcSrO. 7 0@Sici«<^:^LTV' 
SiS. XroSC0^-fbKrJl:Ofc«)tJ:pM (A I 0 . 5 G 
ao. 5 ) 0 . 5 1 no. sP'^M® 3 8 

5o i05pM (Alo.sGao.s) O. 5 I no.5P<^S®3 
8 l±x pMA 1 0 . 7 G ao. 3 A s 3 7 i 9 t)A 

±i-5 tV'5#^:iSfc5. i«ii.. iUffl (8 St:. 9 0 
%) (5 0mA) T?{t, pS (AI 0.5 

Gao. 5 ) O. 5 I no. 5 P ^^®3 8 <^JfcV'#jg-C (4 1 0 
6 omm'v^m^s.(D7 o%s-e5i&-fbbfcfcoD;&sfcofc 

1 0 0 0 ^ 

ra-t?<^>^S^'fb«^(b<0:fe#V"b(Z)-C'bl5]»5tS<0 9 0 
% 4 -Ct?&y. pM (Alo.sGao.s) O.SlnQ.sP® 
mm3 8«s^3Si(c^lBLTV'5r i:;aS;^$tbTV'<5o 
[0 0 5 0] 

K-7"§/3Z:iinM 

G a A S S«X(c^« 5 V 'I4«!g:s e> * 5 P 

i ca i n 

P ^ 5 V ' )!i» ^ ■S 
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^Sra^-r^XSt, B^g±{cinS!(?Dmei55V'tt®^ 

gd»fe*5i|i^«:g$ragi-5XSi;. 

tCnMG a PffKS^)^^-f'5XSi, 

JinMGa AsSS-Sr^^-rSXSiiSr^LTisy. p 
MStgS.U'ff Kg Sr^.^i-5 w tfi< 
^3t*^Srf^SiLT5roT. SJaiO-Jg^FOpSK— 
b<?5e(4g-'iOj!£»cdsai®JStL, iS5V'P»3tiJ*^^^:5Sifi 

-So Ga AsS«dSnm-CfcS»-g-«. nMGa 

A s SffiXtwm If p 

O G a A s p M K— ^ b (D^^imU $ H-5 

[OOSll^^oX, Ga As®«i:Ga PSStiiJ^^ 

(w pss«srffi.^ 

(ST-rS;!iSs y V K-7"SG a A s Sffit nMG a PS 

^*^->^’G a A s S^SX<^ nSG a P =^f 7 yT"* i nS 
G a PSS<Og-a‘^OiS?i.{c*5JtS. pMK— 
!S3feg-^col£ic{;i ± 

e>tv-CS3y, ®:tc, y>- K- 

T'SG a A s SSt nMG a PS«i: Sr®g-rS®-a- 

fc. nSGa AsS:K^ffiffi-rS®^l4. 

nSG a A s 

S«'!='-^OpMK-/-«VbOi£m:S5W®l$n-5<D-^. fi 

=e§oT. pSffiffiSr)^fi^i-.5gp 

^§,\z:i—S. b;5S#e.ti-SWT?. 

[0 0 5 2] Sfc, nSGa PJPK«?Sr?gfig-t-Sff5e 
nMN^^<^gXir:nMGa PSlS^E^-rSfi^S 

t . n SI G a PSlE^SiaiaStC i t) n 
jrS-^fSfrSirSr^bTisy . nMGaPS«Sri«m 
«iS{Ci (3 nSlif«^!f:gX®{;i^-a^^LTV'.5«0-C. 

V ^ n s!G a p s«^^a ;b t 

|g|C/£5, 

[0 0 5 3] SfoT, =ffi5fecOpSlGa PS«^g-gi^fig 
-|ffi^S-ro^®*nSGa PS^SrflJ.^-t? 
#-S©-C. §S[fp^Soi^±i:fct>-e:$S[)g3 7. hiS:»ciiHc 

[0 0 5 4] n^^ft:gXlCnS!Ga P®Kg 

Srn^K‘:#'=af'>-Y>'l'^ft't??^^LTV'5C0T, ¥^^frS« 
SrS'g-rs:^ffitc:Jt^TH{caa3gxSSrffiPt&{b't-5 t 

:i tiisim\zls:?>o 

[0 0 5 5] ^®©7jf!) 
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nMGa 

nScDGa SS{fii=t;^ h;4S:fc 

5o 

[0 0 5 6] *fc, y VK-7"S!X«:nSGa AsSS 
fc 5 V 5 p 
i:’b5l^®d'P>(03t(©|S3feJl^S(-i!fLTSig 
Sfc«Mii»Ji{iAlxGai-xA 
s (0. 6<x<0. 9) (AlyGax-y) z ^ 

1-zP (OSy^l, Ogz^l). GaPg(^4'd»& 
5 V ^ {C J: t) $ rvT V ' 5 <0 

T?. pS«®i=‘fewajEiJi£^L-^i-< pS«ffi 

[0 0 5 7] S£o-C. 

T?, ^3t®i»e)03t(7?^gi5Hit^^^aS[R]Ji-r'5. Xlc; 

(AlyGai-y) zl ni-^P (O^y^l, Ogz^ 

1) , Ga Pg«:A l^Gai-xAs (0. 6<x<0. 
[0 0 5 8] -^1t. yv-K— T'MXttnMGa AsSS 

< i: fc (AlyGai-y) zlni-z? (O^y^ 

1 . 0 ^ z ^ 1 ) S3G4G a P^SrJg^^dA 1 jG a 
1-xA s (0. 6<x<0. 9) SS:?^fifeL'CV'5W 
Tv SSiSttSrl^±i-Swi:as'^|gtc.*5o 
[0 0 5 9] «6oT, iSS., 

[01] (a) 75® (c) f4, y^^^<D^l(DmM<Dm 

S.tl'jSBHo 
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[02] (a) 75® (c) Ji, ^^^(DWl<omM<om 

li 1C i Sr ^-rxSBo 

[03] (a) 75® (c) li^ 

fi.t7'Ji£ffi0o 

[04] (a) 75® (c) 14. :$:^^<om2(Omm<Dm 
«tci 5¥^^^5t^^©SSjt*-&Sr^-rxS0o 

[05] (a) Xit (b) 

Sr^-f-XS0. 

[06] (a) 75® (c) li, 
IS5feS^o8ait*-ffiSr^-riS0o 

[^-e-rouii^] 

i nMGaPSS 

2, 3 2 nMGa P^-r syy® 

3, 3 3 nS (A 1 0 . 2 G ao.s) 0 . 77 I ^ 0 . 23P't'K 

m 

4^34 n M A Iq. 5 I hq. sP^^S' K® 

5 p®Gao.5 I “0. 5P®^4® 

6 » 3 6 p M A 1 0. 5 I n 0. 5 P y 9 5X KS 

7 p MA 1 0 . 6 SG a 0 . 32 A s 

10 y>^ K—ySG a A s S« 

1 1 x 4 2 pSG a A s — S 
31 nMGaP^*® 

3 5 pM (AIq. 3Gao. 7 ) 0. 5 1 ^0. 

3 7 pSA lo. 7 Gao. 3AsmMte®:® 

3 8 pS (A lo.sGao. 5 ) O. 5 I no.sP'^®® 

4 1 nMGaAsS^g 

1 0 0. 2 0 0 



[0 6 ] 
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A(##) 5F041 AA03 AA34 CA04 CA12 CA34 

CA35 CA49 CA53 CA57 CA65 
CA66 CA74 CA77 CA84 FFOl 
FF14 

5F073 BAOl BA09 CA06 CA14 CB02 
CB17 DAOS DA06 DA07 DA23 
DA35 





